SUMMARY -A group of 53 patients (40 míales, 13 females) with mean age of 49 years, ranging from 30 to 70 years, was evaluated in the. following excessive daytime sleepiness (EDS) disorders : obstructive sleep apnea syndrome (B4a), periodic movements in sleep (B5a), affective disorder (B2a), functional psychiatric non affective disorder (B2b). We considered all adult patients referred to the Center sequentially with no other distinctions but these three criteria: (a) EDS was the main complaint; (b) right handed ; (c) not using psychotropic drugs for two weeks prior to the all-night polysomnography. EEG (C3/A1, C4/A2) samples from 2 to 10 minutes of each stage of the first REM cycle were chosen. The data was recorded simultaneously in magnetic tape and then fed into a computer for power spectral analysis. The percentage of power (PP) in each band calculated in relation to the total EEG power was determined of subsequent sections of 20.4 s for the following frequency bands: delta, theta, alpha and beta. The PP in all EOS patients sample had a tendency to decrease progressively from the slowest to the fastest frequency bands, in every sleep stage. PP distribution in the delta range increased progressively from stage 1 to stage 4; stage REM levels were close to stage 2 levels. In an EDS patients interhemispheric coherence was high in every band and sleep stage. B4a patients sample PP had a tendency to decrease progressively from the slowest to the fastest frequency bands, in¡ every sleep stage; PP distribution in the delta range increased progressively from stage 1 to stage 4; stage REM levels were between stage 1 and stage 2 levels. B2a patients sample PP had a tendency to decrease progressively from the slowest to the fastest frequency bands, in every sleep stage; PP distribution in the delta range increased progressively from stage 1 to stage 4; stage REM levels were close to stage 2 levels. B2b patients sample PP had a tendency to decrease progressively from the slowest to the fastest frequency bands, in every sleep stage; PP distribution in the delta range increased progressively from stage 1 to stage 3; stage 4 levels were close to stage 3 levels; stage REM levels were close to stage 2. B5a patients sample PP had a tendency to decrease progressively from the slowest to the fastest frequency bands, in every sleep stage; PP distribution in the delta range increased progressively from stage 1 to stage 3; stage REM levels were close to stage 2 levels, Interhemispheric coherences of B4a, B2b, and B5a groups were high in, every band and sleep stage. B4a, B2a, B2b, and B5a power spectral analysis comparison showed higher PP in B2b stage 1 alpha band, as well as, higher PP in B5a stage 2 theta band. The B4a versus. B2a power spectral analysis comparison showed higher PP in B4a stages 1 and REM alpha bands, as well as higher PP in B2a stage REM delta band. 
dem ser distinguidos quantitativamente entre os pacientes com sonolência excessiva diurna. Evidenciam, em segundo lugar, que os grupos diagnósticos têm padrões próprios de distribuição do espectro de potência. Em terceiro, mostram a ausência de assimetrias mantidas.
The all-night polysomnogram study is usually made by visual inspection, following standardized parameters 16 . This is an accurate tool for clinical purposes. However, the computerized study of the electroencephalogram (EEG) during sleep revealed new aspects and details not visually detectable.
The power spectral analysis was the first system utilized for quantitative EEG research during sleep, by Grass & col.8 in 1938, followed by Knott & col.10 in 1942.
The power spectrum (also called auto-spectrum of variance) shows the distribution of average intensity (mean square value or variance) of the EEG in relation to its frequency 5.
It may be studied in its original unit (¿¿V 2 ) but, more often, due to its methodological and statistical advantages 14 , it is applied as the percentage of power (PP) in a given frequency in relation to the power of a given spectrum.
Sleep discorders accompanied by excessive daytime sleepiness (EDS) form the main group of patients who look for Sleep Disorders Centers, comprising 36.0 ot 42.2% of those 2 . In this respect, it is remarkable the lack of literature in connection with the use of this quantitative tool (the EEG power spectral analysis) in such pathological group.
The objective of this paper was to determine the EEG power spectrum during sleep in the following EDS disorders: sleep apnea syndrome (B4a), periodic movements in sleep (B5a), affective disorders (B2a), functional psychiatric non affective disorders (B2b).
This nomenclature and codes follow the international classification i.
METHODS
We evaluated 53 consecutive patients (40 men and 13 women) with EDS (Table 1) The evaluation of obtained data was performed in five steps: (a). The power distribution for the total sample of 51 patients with EDS, with meani values and a standard deviation (SD) were determined (Table 2), the interhemispheric differences for this group was calculated (Table 3) . (b). The total sample was separated according to diagnostic categories; As B4a, B2a, B2b and B5a were the most frequent diagnosis, only they were taken for further analysis in steps (b), (c), and (d); mean PP, and SD were determined for each diagnostic group, in each stage and frequency band; interhemispheric differences were calculated for each diagnostic group, stage, and frequency band. (c). In order to determine PP distribution differences between sleep stages, for each band and each diagnostic group, Analysis of Variance test was applied (Tablet 4); furthermore, whenever the variance allowed and statistically applicable, pairs of variables were compared using the Newman-Keules test; thé Analysis of Variance was only applied after considered adequate by homogeneity tests of Cochrans and Bartlett. (d). PP distribution differences between diagnostic groups were compared using the Analysis of Variance test, for each stage and band (Table 5) ; NewmanKeules test was also used when statistically adequate, (e). The t test, for each stage and frequency band was also used to establish a detailed comparison between diagnostic groups; this test was only applicable to B4a and B2a groups; groups B2b and B5a did not have sufficient sample size to use the! t test at its best.
RESULTS
Data obtained follows the siame five steps described above: a. The PP distribution in, the whole 53 EDS patients sample, showed a progressive decrease of PP from the highest to the lowest frequency bands, in every sleep stage ( Table 2) b. PP distribution in each diagnostic group was determined in this second step. The B4a group showed PP distribution similar to the whole EDS patients sample, with a progressive increase from the highest to* the lowest frequency bands, in every stage. PP in each frequency band also showed distribution similar to the whole EDS sample except for the REM values in delta band that were between stages 1 and 2 values. SD varied between 0.8 and 18.8, with a tendency of the higher SD to occur in the lowest frequency bands. The PP interhemispheric differences varied from -3.8 to 1.5, With a tendency of the higher differences to occur in the lowest frequency bands.
The B2a group showed PP distribution similar to the whole EDS patients sample, with a progressive increase from the highest to the lowest frequency bands, in every stage, except for the values of stage 4 theta and alpha bands that were close together. PP in each frequency band also showed distribution similar to the whole EDS sample except for: (1) stages 3 and 4 delta band were) close together; (2) stages 1 and 2, as well as, stages 3 and 4 alpha bands were close together; (3) stage REM alpha band was close to stages 3 and 4. SD varied between 0.5 and 13.2, with a tendency of the higher SD to occur in the lowest frequency bands. The PP interhemispheric differences varied from -7.4 to 3.9, with a tendency of the higher differences to occur in the lowest frequency bands.
The B2b group showed PP distribution similar to the whole EDS patients sample, with a progressive increase from the highest to the lowest frequency bands, in every stage, except for the stage 1 delta and theta bands values that were lower than the alpha band values. PP in each frequency band also showed distribution similar to the whole EDS sample except for: (1) stages 3 and 4 delta bands were close together; (2) stage 2 theta band was slightly higher and stages 1, 3, and 4 were close together; (3) stages 3 and 4 beta bands asi well as alpha bands were close together. SD varied between 0.4 and 17.4 with a tendency of the higher SD to occur in the lowest frequency bands. The PP interhemispheric differences varied from -2.5 to 4.2, with a tendency of the higher differences to occur in the lowest frequency bands. The B5a group showed distribution similar to the whole EDS patients sample, with a progressive increase from the highest to the lowest frequency bands 1 , in every stage, except for the stage 1 theta band that had a tendency to be lower than the alpha band. PP in each frequency band also showed similar distribution to the whole EDS sample except for: (1) stages 3 and 4 delta bands werei close together, with a slight tendency to be lower in, stage 4; (2) stages 1 and 2, as well as, stages 3 and 4 theta bands were close together; (3) stage 4 alpha band was slightly higher than stagei 3; (4) stages 1 and 2, as well as, stages 3 and 4 beta bands were close together. SD varied between 1.3 and 16.6, with a tendency of the higher SD to occur in the lower frequency bands. The PP interhemispheric differences varied from -3.1 to 2.6, with a tendency of the higher differences to occur in the lowest frequency bands. c. PP was compared between, the sleep stages, for every frequency band, according to the diagnostic groups (Table 4) (Table 5) . They showed significant differences restricted to stage 1 alpha and stage 2 theta bands; When taking exclusively stage 1 alpha band -and comparing the diagnostic groups, it became evident that the significant difference was between B2a and B2b. When taking exclusively stage 2 theta band and comparing the diagnostic groups, it became evident that the significant difference was between B5a and all the others. e. B4a PP was compared with B2a for each stage and frequency band. There were significant differences between these diagnostic groups in stage 1 alpha band, as well as, stage REM alpha and delta bands. In these; differences, the B4a diagnostic group had higher alpha band values; the B2a diagnostic group had higher delta band values.
COMMENTS
The power spectral analysis methodology is particularly adequate for studying sleep due to its capacity of detecting a consistent oscilation, phasic or tonic, in a limited time period, even if this activity has small amplitude 12 .
Gasser & col. 7 have demonstrated that the relative potency, such as we have used in this study, gives more reliable results than the use of absolute potency, which is subject to individual variations. Matousek 14 also recommends to present it as PP in each band, as it was done in this report.
In this research, the EEG derivations followed the classical ones that have been used in sleep for the last two decades 16 . The option to register the spectrum potency without common reference was due to the smaller distortion of the potentials, as recommended by Fein & colA
The literature reveals a lack of studies with similar methodology, utilizing the power spectral analysis in EDS patients.
The PP distribution pattern in our total EDS patients sample showed PP reduction from the lowest to the highest frequency bands, in all sleep stages. This pattern was previously described in normal adults 5.8.10. The same pattern was found in our subgroups, when divided according to the diagnosis. However, our data suggests that the differentiation between these two stages, or between stage REM and stage 2 should be considered in a dynamic perspective, as it changes according to the frequency band, as well as, the pathology taken into consideration.
Stage REM is heterogeneous in its time course, e.g. showing sawtooth waves that are detected in the power spectral analysis as a PP increase in theta band. These irregularly distributed waves along REM sleep change the PP in a given sample and so does the comparison with stages 1 and 2.
The beta band peak in stage 2, around 13-15 Hz, corresponding to sleep spindles 5, can not be detected by the method we have used as the potency is distributed for the whole beta band.
The absence of peaks does not prevent the comparison between stages because the beta band potency will tend to elevate reflecting the spindles.
It also should be considered that the increase in sigma band in non-REM sleep does not always correspond to spindles, and an increase in this band may occur even without visually detectable spindles 3 » 4 .
The progressive increase in delta band PP, from stage 1 to 4 allows a quantitative distinction between these stages and is partially related to the definition criteria that considers the percentage of delta contingent 16.
However, the power spectral analysis determines the delta potency in a given time and not the duration of delta waves in this given sample.
In spite of being distinct parameters, some previous data suggests that the power spectral analysis may be utilized for sleep staging with the usual visual standardization 16 Our power spectral analysis data of the four major EDS diagnostic groups points out that the sleep stages may be quantitatively distinguished by this method. Second, it shows that different diagnostic groups have distinct power spectral patterns. Third, it gives quantitative support to the lack of marked sustained asymetries concept, in every diagnostic group.
Finally, it suggests that broader use of quantitative EEG power spectral analysis could help differentiating and understanding the EDS diseases.
